Scalable expansion of human pluripotent stem cells in suspension culture.
Routine commercial and clinical applications of human pluripotent stem cells (hPSCs) and their progenies will require increasing cell quantities that cannot be provided by conventional adherent culture technologies. Here we describe a straightforward culture protocol for the expansion of undifferentiated human embryonic stem cells (hESCs) and induced pluripotent stem cells (hiPSCs) in suspension culture. This culture technique was successfully tested on two hiPSC clones, three hESC lines and on a nonhuman primate ESC line. It is based on a defined medium and single-cell inoculation, but it does not require culture preadaptation, use of microcarriers or any other matrices. Over a time course of 4-7 d, hPSCs can be expanded up to sixfold. Preparation of a high-density culture and its subsequent translation to scalable stirred suspension in Erlenmeyer flasks and stirred spinner flasks are also feasible. Importantly, hPSCs maintain pluripotency and karyotype stability for more than ten passages.